CHAPTER III

Structure and Performance of Indian Organised Manufacturing Industries during Pre and Post Reform Period
Introduction
Industrialization may be defined as "a process which accelerates economic growth, increase income, brings about structural changes in the economy, greater employment opportunities, gives impetus to foreign trade and induces social change." Therefore, industrialization is a continuous process of economic development. The economic problems like low per capita income, high dependence on agriculture, lack of efficient exploitation of natural resources, unemployment problems and parity between imports and exports can be solved only by industrialization. This is rightly demonstrated by economically advanced countries and advocated in India to exploit the natural and manpower resources. Industrialization is only means through which the income level of the nation increases drastically. Industrialization provides the scope for manufacturing goods and offers different type of services that are demanded in the economy. The encouragement of manufacturing industries helps the country to exploit all types of resources to manufacture the required goods and services. It provides employment opportunities to millions of unemployed youth and increases their standard of living. In the long run this helps in mobilizing more amounts of savings and in turn capital formation.
The desire for industrialization by underdeveloped countries, as Hans Singer argues, goes much beyond its direct economic benefits. He argues that "it effects on the general level of education, skill, way of life, investiveness, habits, store of technology creation of new demand etc." This perhaps is precisely the reason why manufacturing industries are so universally desired by underdeveloped countries; mainly because they provide the growing point for increased technical knowledge, urban education, the dynamism and resilience that goes with urban civilization, as well as the direct Marshallian external economies." 17 Many countries have experienced faster economic growth, due to rapid industrialization. India is a developing country; the manufacturing industries play an important role in the overall economic development. In many countries manufacturing industries could be the driver of rapid economic growth. In order to attain economic supremacy, India needs to accelerate its growth rate through growth of its manufacturing industries. Manufacturing industries are principal component of the secondary sector in terms of its contribution to gross domestic product, export and employment. As far as the performance of the Indian organised manufacturing industries are concerned it underwent a fundamental change in the introduction of the New Industrial Policy (NIP) of 1991. Implementation of New Industrial Policy provided a new direction to the overall pattern of industrialization, which at a later stage had larger impacts on the performance of the economy in general and manufacturing industries in particular. The industrial statement issued by the Government of India on July 24, 1991 emphasized that the Indian Industries should be made more competitive in the changing global scenario.
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Due to changes in new industrial policy, changes in the policy relating to industrial licensing, foreign direct investment, technology import, ownership and special control over very large private enterprises have taken place in India. After the introduction of New Industrial Policy in 1991, it was expected that the industrial sector in general and the manufacturing industries in particular, would perform better.
Against this background the present study attempted to analyse the comparative change in structure and performance of Indian organised manufacturing industries during pre and post reform period.
Objectives of the chapter
1. To comparatively analyse the growth of number of units, gross fixed investment, gross value added and employment during pre and post reform period.
2. To compute partial productivity of labour and capital, real wage ratio and capital intensity.
3. To examine the relationship between labour productivity, capital intensity and real wage by fitting multiple regression model.
Hypothesis
1. There is no difference in the capital intensity of pre and post reforms period in Indian Organised manufacturing sector.
Data and Methodology
Present study is based on secondary data for the period of 39 years i.e., 1973-74 to 2011-12 . The data relating to number of units, gross fixed capital, gross value added and employment of all industries for the above said period were collected from various issues of Annual Survey of Industries, summary of factory sector, Ministry of Statistics and Programme Implementation, Government of India. For the sake of analysis the data on variables were transformed as given below:
 Since the figures of gross value added, gross fixed capital and total emolument were given at current prices, they have been converted into constant prices by deflating them with index number of the wholesale prices of manufactured  Labour productivity is calculated as the ratio of gross value added to the total persons engaged.
 Capital intensity was calculated as the ratio of gross fixed capital to total persons engaged.
 Capital productivity is calculated as the ratio of gross value added to fixed capital.
 Real wage is calculated as the ratio of total persons employed to total emolument.
Annual growth rates for all variables were computed to capture year to year fluctuations in growth.
Compound Annual growth rates (CAGRs) for overall period [1973-74 to 2011-12] and two sub periods, pre-reform [1973-74 to 1990-91] and post-reform [1991-2-92 to 2011-12] Assume that the error term follows the AR (1) scheme, namely, U t = ρU t−1 +ε t lies between −1 < ρ < 1 …………………………………………… (2) Where ρ= co-efficient of autocorrelation Now we consider two cases: (1) ρ is known and (2) ρ is not known but has to be estimated.
When ρ is known
If the coefficient of first-order autocorrelation ρ is known, the problem of autocorrelation can be easily solved. If (1) holds true at time't' it also holds true at time (t − 1). Hence,
Multiplying (3) by ρ on both sides, we obtain ρLP t−1 = ρβ 1 +ρβ 2 RW t−1 + ρβ 3 CI t−1 +ρu t−1 …………………………………… (4) Subtracting (.4) from (1) gives
Where εt = (Ut −ρUt−1) We can express (5) as LP t * = β 1 * +β 2 * RW t * + β 3 * CI t * +ε t … ………………………………………… (
Where β 1 * = β 1 (1−ρ), LP t * = (LP t −ρLP t−1 ) RW t * = (RW t −ρRW t−1 ) CI t * = (CI t −ρCI t−1 ) β 2 * = β 2 and β 3 * = β 3 .
Since the error term in (6) satisfies the usual OLS assumptions, we can apply OLS to the transformed variables LP* RW* and CI* to obtain estimators with all the optimum properties, namely, Best Linear unbiased Estimator (BLUE). In effect, running (6) is tantamount to using generalized least squares (GLS). GLS is nothing but OLS applied to the transformed model that satisfies the classical assumptions.
Regression (5) is known as the generalized, or difference equation. It involves regressing LP on RW and LP on CI not in the original form, but in the difference form, which is obtained by subtracting a proportion (= ρ) of the value of a variable in the previous time period from its value in the current time period. In this differencing procedure we lose one observation because the first observation has no antecedent. To avoid this loss of one observation, the first observation on LP, RW and CI is transformed as follows LP* =LP1√1-ρ2, RW* = RW1√1-ρ2 and CI* =CI1√1-ρ2.
Where, LP1, RW1 andCI1 are labour productivity, real wage and capital intensity for first observation respectively. This transformation is known as the Prais-Winsten transformation. Discarding the first observation can cause serious loss of efficiency particularly in small samples. Hence Prais-Winsten Procedure is used to overcome such problem.
When ρ is not known
Although conceptually straight forward to apply, the method of generalized difference given in equation (5) is difficult to implement because ρ is rarely known in practice. Therefore, the present study makes use of Cochrane-Orcutt iterative procedure. To employ the procedure explained earlier to correct for auto correlation, firstly we estimate the relationship among the disturbance terms and we assume that the error term follows a first order autoregressive scheme. Ut = ρU t−1 +ε t where ε t satisfies all the assumption of linear regression model. Steps involved in CochraneOrcutt procedure are i) Test for auto correlation using Durbin-Watson d statistic (at the 5% level of significance).
ii) Estimate the first-order auto correlation coefficient ρ by the two step Cocharane-Orcutt method.
iii) Use the estimate of ρ to transform the original data and re-estimate the labour productivity function applying OLS to the transformed data. 
The value of ρ is estimated using equation (7) and it turns at to be 0.740248.
The original variables are then transformed as given below LP t * = (LP t − ρLP t−1 ) = LP t -0.740248* LP t−1 RW t * = (RW t −ρRW t−1 ) = RW t -0.740248*RW t−1 CI t * = (CI t − ρCIt −1 ) = CIt -0.740248*CI t−1
Then new variables are LP*, RW* and CI*. Worksheet for transforming the original variables using ρ is given in appendix2.
Results and Discussion
This section presents the results and discussion of the study. The first section is devoted to analysis of growth of number of factories, gross fixed capital, gross value added, employment, total emoluments and exports. Moreover, yearly growth rates were calculated to capture the year to year fluctuations. The second section is devoted for analysing the partial productivity of labour, capital and average wage of organised manufacturing industries in India. The third section deals with relationship between labour productivity, average wage and capital intensity in organised manufacturing industries in India.
Growth Performance
Analysis of growth rate provides the whole vision of growth performance of organised manufacturing industries in India. The year to year growth rates and compound annual growth rates (CAGRs) of number of factories, gross fixed capital, gross value added, employment and total emoluments of organised manufacturing industries in India are shown in table 1. The results have been discussed in brief under following five sub heads. 
Number of Factories
The annual growth rates of number of factories as contained in column two of 1982-83,1986-87,1996-97,1998-99,1999-2000,2000-01,2001-02 and 2002-03 were -11.3%,-3.03%,-1.3%,-3.17%,-0.11%,-0.22%,-2.07%,-0.46% respectively.
Further perusal of the same column reveals that the pre-reform period noticed a significant compound annual growth of 2.8% and 2.2% in post reform period.
However, a CAGR of 2.3% was observed for overall period.
Gross Fixed Capital
The annual growth rate of gross fixed capital as compiled in column three of table3.1 exhibits volatility with phases of negative, low, moderate and spikes of high growth rates. In pre-reform era lowest growth rate started from negative -13.45% and CAGR of 14.8% was observed for the whole period of study.
Gross Value Added
The annual growth rate of gross value added as shown in column four of Further perusal of the column reveals a much better CAGR for post-reform (14.3%) when compared with the CAGR of 11.2% of the pre-reform period.
However, a CAGR of 14.8% was observed for overall period of the study.
Employment
Perusal of annual year growth rates of numbers of employment as contained in column five of table 3.1.exhibit fluctuations in growth rates. The years 1975 The years -76,1983 The years -84,1984 The years -85,1985 The years -86,1986 The years -87, 1988 The years -89,1996 The years -97,1998 The years -99,1999 The years -2000 The years ,2000 The years -01,2001 and 2003-04, revealed negative growth rates i.e.,-14.21%,-2.10%,-0.16%,-4.98%,-0.46%,-0.58%,-6.71%,-14.74%,-4.84%,-2.26%,-2.97% and -0.83% respectively.
Highest annual growth of 28.05% was observed for the period of 1976-77. Further column delineates a CAGR of 2.0% and 1.5% for pre and post reform period respectively. However, a CGR of 1.4% was observed for overall period of the study.
Total Emoluments
Investigation of annual growth rates of total emoluments as compiled in column six of table 3.1 reveals that the annual growth rates of total emoluments for the period of 1975-76,1979-80,1980-81 and 1985-86 showed negative growth rate of -46.4%,-3.11%,-4.82% and -1.90% respectively and highest annual growth rate of 210.39% for the year 1982-83. In the post-reform era negative growth rate of -8.45%,-3.60&,-18.36% and -1.14% were found in the year of 1991-92, 1993-94, 1998-99 and 2001-02 respectively. A further look of the same column demonstrates a CAGR of 15.5%, 8.6% and 11.5% in pre, post reform and for overall period respectively.
Productivity Analysis and Profile of Related Variables
Productivity depends on the technical relationship between inputs and outputs.
Every production process uses related inputs such as labour and capital in production of output. It is evident that the capacity of the economy to produce goods and services mainly depends upon the productivity of these inputs. It is universally agreed that increasing productivity is a measuring rod of a system which allows producing at lower cost and makes it competitive both in short run as well as in the long run. The 
Labour Productivity
Labour productivity as compiled in second column of table 3.2 two shows that in the initial years of study labour productivity is slowly and steadily increasing from Rs 0.11 lakhs in 1973-74 to Rs5.00 lakhs in 2011-12. The column further highlights that the CAGR for the pre-reform period is 13.8% when compared to 9.3% of the post-reform period. However, a CAGR of 12.4% was observed for overall period of the study.
Capital Intensity
Trends of capital intensity as shown in third column of table 3 of pre-reform period. However, a CAGR of 13.2% was noticed for the overall period of the study.
Real Wage
The profile of annual growth rate of real wage is given in column fourth of observed during pre-reform period was 9.3% and 11.2% in the post-reform period.
For overall period CAGR was 11.7%.
Capital Productivity
The column five of table 3.2 sketches the profile of capital productivities which shows visible improvement in pre-reform period compared to post-reform that the CAGR was -2.9% for post-reform period, and a -0.6% for overall period of the study.
Empirical results and discussion
The relationship between labour productivity, real wage rate and capital intensity in the Indian organised manufacturing industries was examined by fitting the following multiple regression model for 1973-74 and 2011-12 periods.
Labour productivity is function of real wage rate and capital intensity, the general model is expressed as:
The specific form being Table 3 .4 reveals that the co-efficient value 0.237044 represent that holding the influence of capital intensity constant, an 1 lakh increase in real wage rate leads to 0.237044 lakhs labour productivity in Indian organised manufacturing industries under study period. There by we can state that in the study period the co-efficient of real wage rate though positively influences on labour productivity is statistically insignificant shown by P-value of 0.1347
The table 3.4 also shows that the capital intensity co-efficient is 0.227218.
Holding the influence of real wage rate constant a 1lakh increase in the capital intensity increase on an average 0.227218 lakhs labour productivity implying that growth in capital intensity has positive influence on growth in labour productivity in Indian organised manufacturing industries under study period. Capital intensity is statistically significant at 1% level. R squared value 0.55 represent that 55% of the variation in the dependent variable labour productivity is explained by independent variable real wage rate and capital intensity. This model enables us to find out whether reform has made any difference on fixed investment in Indian organised manufacturing industries. β 1 gives the pre-reform situation of capital intensity and slope co-efficient β 2 tells us how much the mean value of capital intensity in post-reform has changed from mean value of pre-reform situation of Indian organised manufacturing industries. 
Hypothesis Testing
Conclusion
The conclusion from the entire discussion is that in the pre-reform period significant growth rate was observed in all the five variables namely number of factories, gross fixed capital, gross value added, employment and total emoluments.
In the post reform period though all the five variables shown significant growth, the growth rates are not the same for all the variables. Instead the growth rates decreased for number of factories, employment and total emoluments whereas growth rates increased in case of gross fixed capital and gross value added. However, in the overall period of the study significant growth rate was registered in all the five variables.
Thus, it could be safely inferred from the analysis that the reforms has promoted the use of capital intensive and labour saving techniques of production leading to poor growth of employment, total emoluments and it has also facilitated the elimination of sick factories in Indian organised manufacturing industries.
The profile of labour productivity, capital intensity, capital productivity and real wage indicate that in absolute terms partial productivities of labour productivity and capital intensity has gone up significantly whereas the capital productivity has fallen during the overall period of the study. The comparative profile of pre-reform and post-reform period revealed that during reform period productivities of labour declined which was statistically significant but capital productivity decelerated significantly whereas capital intensity and real wage improved significantly. The fall in the capital productivity may be due to the increasing capital intensity in the Indian organised manufacturing industries.
The relationship between labour productivity, capital intensity and real wage in the Indian organised manufacturing industries revealed that the co-efficient of capital intensity was found to be statistically significant at 1% level of significant while the co-efficient of real wage was found to be statistically insignificant. It can be inferred that increase in labour productivity in the Indian organised manufacturing industries was explained by the increase in capital intensity rather than increase in real wage during the study period. In the dummy variable hypothesis, the null hypothesis
